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As an introduction to this Detective Story, I should like to point out that no one disputes the im-
portance of placing on "trial" materials Qu.p.ct.d of producing hazard to health in order that adverse
sioeffects of such exposures a8 may oceur in rmnan's working and living environments may not escape

~otice but be detected and controlled by approprutc and effective means, common to good industrial
avgiene practice. )

This paper is an outline of the history of the asbestos body from its first discovery through a
period when it was considered of little clinical significance to the present day when it holds the central
position in what some people suggest could be one of the greatest industrial medical problems of the age.

First, let me outline some of the terms that are going to be used in the course of this presentation:

1. Asbestos — This is a general term that covers a number of fibrous minerals of which four
trpes are of commercial importance. These are crocidolite or blue asbestos from South Africa; amosite
w=.ch 1s red in color and is also mined chiefly in South Africa; chrysotile which is white and occurs in
~.eny countries of the world, and anthopbolite which is also white and is mined mainly in Evrope. The
o p(. rtance of this wiill become apparent when we discuss the fmdmc of asbestos bodies in the lungs of the

bar population 1n the North American continent.

2. Asbestosis —Thu is a type of lung fibrosis that occurs in workers exposed to large amounts
of asbestos dust. It may or may not be associated with recognizable clinical disease during life, and is
grocuccd by all types of asbestos.

3. Bronchial carcinoma — This is the layman's lung cancer that we know is associated with
heavy smoking and has also been found to occur frequently in workers exposed to large amounts of
as=estos dust. Again, this tumor appears to be associated with all asbestos types.

4. Mesothelioma =~ This is a very rare tumor that developa from ceils lining the chest and ab-
c¢ominal cavities. These tumors 30 {ar appear to be associated with exposure to only one type of asbestos.
. ».. crocidolite which as has been noted is bilue and is mined chiefly in South Africa.

Asbestosis was first recognized as an industrial disease at the turn of the century. but at the time.
the bodies were not noticed, Later in 1914, Fahr and Fcigtlk discovered "strange crystals” in lung
~eciions {rom a case of asbestosis. Later, Cooke” in 1924, reported "curious bodies’ from asbestosis
cases. but because of their beaded structure, he thought they might be fungi. Stewart and Haddow? 1n
1723 believed that the bodies were associated with the disease and coined the term asbestosis bodies

~-nd this term was used for some time until it became noticed that large numbers of bodies could be

*ound 1n the lungs of asbestos workers without the presence of very much pathological change.

Gloyne* in 1932 demonstrated that each body consisted of an asbestos fiber as a core with some
.ting naterial around it and it was suggested that this coating might have the function of protecting the |
- 1es from the harmful effects of the mineral. This led to the term asbestos bodies being subdstituted

ashestosts bodies and there the situation remained until quite recently. The bodies. it wax thought.
.curred in relation tu asbestos and were regarded as diagnostic of vxposure to this dust but not
- .t indication of discase.

Thix situation was only changed by the report of Wagner® in 1900 that the rare pleural tumor. the
- sotheizoina.  was an South Africa associated with exposure to blue asbestos or crocidolite in the
iy reas  The association of ordinary bronchial carrincnas with exposure to agbestos dust haa
“. Lo rocougmizes, but it has recently been shown that this s related to lugh dust dosages in as'.esto:
“u-ners ond careful cnvironmental control has almost sitiunated this tumor 4k 3 prohlem in factories.
~er reported. ‘an the other hand, that many of hix caxes tae never workerd 1n the nunes. but had | s

Can the e g afeds, and indecd. may oaly have fived it these 3fvas 1ot o yea s or twe. often as
en, - atse showed that the ume 1;. betwern last ¢ \pun)fu ARG TLNWT TUrMmat.on was alwavs iy
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T:s discovery presented entirely new problems. While asbestosis and bronchial carcinom&N
were obviously connected with severe dust cxposure, these were solely problems for the asbestos W
industry; but if a very small amount of dust could cause a mesothelioma, might not asbestos. products
be & hazard to the whole population? °

Since the presence of asbestos bodies in the lungs was considered the best way of demonstrating
asbestos exposure, it was logical to examine the lungs of normal members of the population {or the
presence of these bodies and the first report on one of these studies was published by Thompson® in 1965,
He found 26 percent of autopsy cases in Capetown contained what appeared to be asbestos bodies. Since
then, several other studies have been completed including one by Cauna, Totten, and Gross' in 1968
which reported that 46 percent of sutopsies in the Pittsburgh area contained bodies. These results led
to the suggestion in some circles that slthough less than 600 cases of mesotheliomas have so {ar been.
reported in the medical literature of the whole world, the increase in ssbestos consumption in recent
years might produce a great epidemic of these tumors in the future.

These reports have in fact received great publicity in the press and have led some pecple to
suggest that the use o‘ asbestos should be banned altogether. This very year an article appeared in
Prevention Magazine~ suggesting that it might be unsafe to visit '67 because of the risk of contami-
nation by ssbestos in the air based on Dr. William M. Thurlbeck's’ findings.

This asbestos scare has, however, ignored some of the published facts on mesotheliomas and

new information suggests that others cannot be taken at their face value. First, asbestos is not a single
mineral. Wagner reported quite distinctly that his medothelioma cases were associated with the croci-
dolite areas and he found 2o cases associated with either amosite or chrysotile. In other countries R
attemnpts to demonstrate that exposure to dusts other than crocidolite could produce mesotheliomas have
so far been almoat completely unsuccessful. The mesothelioma problem is therefore not.as far as we

can see at the moment, one that involves the whole asbestos industry, but only users of crocidolite and.
fortunately, this mineral represents a relatively small proportion of total world asbestos consumption.

As regards the dosage required. we must examine the conditions in the South African mining areas
from which Wagner obtained his cases. In these mining areas it is common practice to surface roads
w1th the waste rock {rom asbestos mining and the rest of this material is deposited in dumps. Wagner
states that some of his cases played among these dumps as children and others no doubt drove along the
roads with car windows wide open. These cases, therefore, although they may have had & very low ex-
posure by industrial standards, probably irhaled far more dust than could ever be met by members of a
normal urban population.

Finally, we must reconsider the evidence for the exposure of the aormal urban population to as-
bestos dust, and this means re-examining the position of the asbestos body in this problem. These bodies
were {or many years believed to be formed only around asbestos fibers, but recently evidence has ac-
curnulated that the deposition of a similar coatinf can occur around s number of materials, and studies
have been undertaken in the Mellon Institutel0. 11 gnd in the United Kingdom'“ in an endeavor to find out
just how many materials will produce asbestos-like bodies, and also to attempt to discover the chemical
processes involved. In order to discuss this work, it is necessary to summarize what is known about
the structure and chemistry of genuine asbestos bodies.

Gloyne in 1932 had demonstrated that the body coating contained iron,and Bcgeru in 1933 had
shown that protein material was also involved, The presence of iron in the capsule has led to Perl's
stain being used as an aid in finding these bodies. The capsule stains dense blue and is more easily seen
in tissues than the natural brown color. When we {irst examined the structure of asbestos bodies in the
electron microscope, we found that the coating was made up of small dease granules about 60 A® in dia-
meter. Similar granules had previously been reported in a number of tissues and it had been assumed
that they represented either ferritin or haemosiderin. Since this tied in well with the known iron protein
nature of the capsule, it was suggested that the asbestos body ccating was made up of one of these chemu-
cals. As regards the anatomy of the bodies, it was found that although sometimes only one dense layer
of coating material was present, in other cases the coating consisted of a number of different layers of
varying thickness and density. Occasionally the cutermost layer was made up not of granules but fine
filaments about 60 A’ in diametsr which we now believe to represest calcium deposits.

For the experimental production of bodies with non.ssbestos materials, two techniques were used
In Pittsburgh,hameters were injected intratracheally with the dust., while in Cambridge we used intra-
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fiber and elastin. In both injection sites all these foreign materials produced bodies which with the light
microscope appeared very similar to asbestos bodies. That is to say they were golden dbrown in unstained
sections and were cften segmented. Perl's stain showed that the coating contained iron in common with
asbestos bodies, For this reason Dr. Paul Gross in Pittsburgh euggested the tarm "ferruginous" body
and suggested that this general term should bs vfnd for all bodies found in human lungs at least until the
mineral involved was positively identified. 10,11 4, Cambridge we have been attempting to examine these
bodies with the electron microscope to see how their fine structure compares with genuine asbestos * |
bodies and have some interesting rssuits, although the difficulties of cutting thin sections of tissue con-
taining glass fiber or sluminum silicate have so far precluded getting photographs of the quality that we
did with genuine asbestos bodiss. However, it is clear that whatever the foreign material that stimu-
lates the production of a "ferruginous' body, the costing consists of small dense granules approximately
60 A* in diameter. The coating is usually in the form of a single layer., but in some cases, as with
asbestos, a layering effect can be ssen. This layering is especially ooticeable with elastin bodies. In
the case of this material, however, the process involved is slightly different since the grasular material
is deposited inside the large elastin fibers and not around the outside. This appears to be some form of
impregaation that starts at one point and works inwards until the whole elastin fiber is impregnated.

The situation st present is then that we must not assume that "ferruginous" bodies seen in the
lungs of the normal population are asbestos bodies until their mineral core has been definitely recognized.
Almost the only method of identifying these small particles accurstely is by electron diffraction and this
involves a very great deal of work in manipulating the small bodies onto an electron microscope grid.
However, in Dr. Gross' laboratory, a study of these structures has commenced which we hope will give
an indication of what percentage of human "ferruginous' bodies are caused by asbestos.

SUMMARY

Asbestos bas been reiated to certain biceffects which appear epecific and are dose related. These-
effects include asbestosis which will occur in aimost all exposed persons if sufficiently high exposures
are maintained for long enough periods. In addition, some individuals 80 exposed develop bronchial car.
cinomas. Industrial hygiene practices have been very effective in controlling both these forms of occu-
pational disease. -

There has been recognition for many years that workers exposed to asbestos dust develop ""asbestos
bodies. " First observed in individuals who had asbestosis they were called '"asbestosis bodies’’ but when
it became evident that they frequently occurred in the absence of this disease, the name was changed to
asbestos bodies.

The current furor over asbestos bodies results from two developments which recently appeared
in the professional literature and were widely reported in the news media with varying degrees of sensa-
tionalism. This has resulted in consideradle public apprehension on an international scale. These
developments were:firstly, Wagner's study of mesothelioma cases associated with crocidolite esbestos
exposure often non-occupational in nature, and secondly, Thompson's conctusions that asbestos is a
significant urban air pollutant based on his findings that over 26 percent of urban dwellers can be shown to
have asbestos-like bodies in their lungs. .

Because of this, some individuals have expressed the opinion that asbestos should be snthdrawn
from many of ite uses., ¢.g.. in brake linings. However, the basic assumption that asbestos-like bodies
can only be produced from ssbestos has proved incorrect and this casts considerable doubt on the theory

that has been the chief basis of the asbestos “ecare.
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